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CympocTb HSodpereHHH: iutok CHa6KeH Ha6opoM ajiacTwraHbtx KOHTajSTHpyioinjix no nepHMcrpy c 
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Description [OniicanBC H3o6pcTcnK^]: 



M3o6pcTeiiiie otuocmtoi k crpoMTcnbCToy, d wacTHOcTH k oamnTe mcTawia Tpy6 ot BosfleficTsiui 
arpeccKBHbix cpefl, a hmchho k ycrpotlCTBaM flJiH HaneccHiiH noKpwTHfl Ha iSHyTpeHHJOX) noaepxHOCTb 
npo;iQnijfo-ro(J)pHpoBaintbix Tpy6, McnojibsyeMbix b ne(J>Tera30Boft npoMbinuieHiiocTH npii peMoirre o6cev;hi>dc 

KonoHH. 

WseecTua yc-raaoBKa. c noMoinjjo Kcnx)poii muuuvyjHMecKuc Tpyfibi rtw^piipyioT. saTCM noAaepraiOT 
HopManH3aumi TOKaii^ji bmcokoA lacToxbi (TEM), h cMasKy Tpy6 ocymccTBrunox ao h nocne ro^ipHpoBamw 
H, ecrm flo ro<l)pnpoBaHiifl cwasKy Kpyrnbtx Tpy6 ocymecranHioT irsBecTHbiMH npHeMawii: cawonanHBOM 
CMasoiraoro waxepnana, rmeBMaTWiiecKPtM pacriHineniieM urm noKpuBHbiMH npo6KaMii, to nocne 
ro((pHpoBaHMJi CMa3Ky Tpy6 ocymccTamwjT c noMoiqbio neuum, CMOMeinioii b cmoskc h npbT»ii uuaeMOH (la 
Tpoce. 

KpoMe Toro, cropeBuiyx) cMasKy, HaHeccHHyio nepcM ro<J)p»fpoBaHHeM k OKanMHy Merawia nocne TBM, Taxme 
cneflycT yj^ajiHTb c BHyrpcHHeft nooepxHocTH Tpyfibi nepefl BTopiwHOH cMasKoA. 

MseecTHa Tax.xe ycTanoBKa fj/w HaiieceHun jsMflKHX noKpbiBMbix MaTepnaiiOB Ha BHyTpeHHioio noeepxHOCTh 
Tpy6 c iioMon^iK) nepcMemaioiipotcn ajiac-riraibcx npo6oK c MexarawexacuM npHBOfloM. OHa coctoht h3 fleyx 
snaicTHMHbix npo6oK, opfia. H3 ROTopbix nox^BMXiia. B npocTpaHCTBO Mtx.py npo6KaMii sanHBaioT pacuexHoe 
KOjnroecTBO noKptiBHoro MaTepHauna vt cjKaTbiM Bcajjyxou, nojjaBaeMHiM imo ii36bi-ro<mb(M AaBncHncM 0.2 - 
0,3 Mlla. nepcMcmaioT npo6KH no Tpy6o[ipoBOAy. npo6KH cooAaioT Heo6xoRHMyK) KoirraKTHyio 
rcpMCTiMHOCTb, a MX HapyTKiibiA pfsoMerp Bbi6jipaioT b saBHcnMocm or naBneiom cmaToro B03nyxa, 
BnsKOCTH noupbiBHoro MarepHana a bo3mo2shocth ocraBneHMH nouieflHei^ u lmac TOHKoro KMBKoro oioh 
Ha EwyrpeHnefi noBepxHocni rpyfionpoBOfla. 

O^iiaKO TaKHe npoSiui vmu MaHxexbi Henbsn ncnoJib30Baxb b rcvJipiipoBaHHofl xpy6e. xaK KaK Hex KOHXaKxa 
MaH^exbi CO BCCM nepHMexpoM xpy6bi. KoHxaKX Mauxex h iipoflonbHo-ro^ipMpoBaHHOH xpy6bi 6ynex xcjibKo 
no Bna^^oiaM ro4ip, a Ha Bbicxynax ro^ip Bmjiy ero oTcyrcnsMn c MaiiseraMH 6yHyT CKannMsaxbCH oxxoaw 
oSropeeniero MexajLna n itpejjfiq^TnpS CMaaKM. noBxopHa^ CMasKa nocne o6pa6oTKM TBM xaKme 6yAex 
saxcKaxb na 3xh HenpvuswMaeMbie ManiseTOM y^acnui. 

3awaMcft H3o6peTCHiiH HBjmeTCH noBbnneHHe KaiecTBa cusokb c oflnospeweHHOft o'nKTKOft BHyTpenHcfl 
noeepxHOCTH npoAonhHO-ro^pHpoBaHHoii xpy6bi 3a cuex o6ecneqeHiw KOHxaKXHoro npuneramw waHmex no 
nepwuexpy BHynpcHHeii noeepxHocxii o6pa6aTbiBaeMOH Tpy6bi. 

IlocTaEweHHayi upjib flocTnracxcH xcm. mto MaHwexw HMewx npo<}inrDipoBaHHyio c Fma^MHaMH a BUCTynaMU 
noeepxHOcxb, HHCHxiwHyio ceueHmo KOHxanxMpyioiAeM xpy6bi. Ha Bbicxynax MaHaexw cHa6»eHbi pe6paMM 
mecTKOcxH. npa axoM KecxKocxb Mainscx na amx y^iacxKax paBiia vum 6onbme »ecTKOcxii wamKex na 
ywacxKax iix nna^^HH. 

KoHxanxHaw noaepxHocxb noflBiuKHbix h HenoAnwiKHbix MaH«ex MweHrn^ia BHyxpeHHCMy npo^wno 
o6pa6axb«BaeMofi xpyfibi no ec ncpuMcxpy. TaK Kan npo^wib xpyfibf HMeex cno«Hyio (topwy. cocxomnyw us 
conpnKeiiHbLX yuacxKoe BbicxynoB h ena^i, to jym Toro, HTo6bi MaHmexbi He xepjuin ycxofiwHBOcxb npw 
npoABtuKeHUM B Tpy6e, Ha Mauxexax no BwcxynaM BbinonHeHbi pe6pa KecxKocm, Koxopwe o6ecneTOBauoT 
pauHOMepHoe rrpuMarne Maiimex k Tpy6e h HaHeceimc CMa3KH paHHOMcpubCM cnocM. 

JKccTKOcxfa MatDKex pasjiHwna iia Bnafliniax h Bbicxynax, xaK KaK citna xpeHHH c xpySoft Ha Bbicxynax 
fionbiue, MCM Ha Bnafliniax. npM pajBHoa jkccxkocxh ^e^wpMaiwiH Ha Bwcxynax MaH»ex 6ynex 6onbme, hxo 
Mowex npiiBecxM k DaxcKarauo pesKHbi h 6Qnee 6bicxpoMy ee MSHOcy. Mcnarnieiiue pe6ep kcctkocxh na 
Bbicxynax MaHwex ynpoimflex hx. npKueM cxenenb aecxKOCxw 3aDHCMX ox MapKM pesHHW, ee 
anacxHMHocxH. xonnifiHbt MaHJKexbi m pa3MepoR iipn;;anbH(i-ixxtipvipoBaHHoA Tpy6bi. 

Ha iwr.\ H3o6pa«cH o6nmii bho ycxpoiicxsa; na 4)nr.2 noKaaaiia b nonepemioM ceqeHMM MaHKexa c 
npo(J)iinnpoBaiaioii KOHxaKxuovi nosepxHocxbio, iioMerneHiian BHyxph iipoMUJibtio-ixxJipHpoBaHHoii iTpyfibi, 
paapea A-A na (Jmr.l. 

VcxpoftcxDO cocxoMX H3 ua6opa nenoABMHmbix MaiuKex I u uoabii*hoi4 Maamexbi 2 c pe6panffli jrccxkocxw 3. 
pacnonojKCHHbix Ha mxoKC ,4 m CMa3KH 5, Koxopan sanonHRcx npocTpancxBo MOKfly MaruKexaMH 1 h 2. a 
xaKwe coAcpjKHT Kpuaixy 6. KO'ix>pa>i cocrour mo ocnooaHMH 7 h 8 h sarjiyiiiRM 9 co nixynepoM 10, 
saKpcruicHHOii Ha kohuc npoAOJibHo-ro<t)pMpoBaHHoii xpyObi II, HMdomeii BnaflHHbi 12 m BbiCTynbi 13. 

ycTpoflcxBo paSoTaex cneAyioiuiiM oCpasoM. 

HeiioABiuiUibie MaKmexbi I jkccxko Kpen^xcM Ha tuxoKc 4 ii BBonaxca c xopua d nportOJibHO-rtxJpHpoBaHyio 
Tpy6y 11, a Maiimexa 2 nacaAHBaexcn iia uitok 4 c B03Mo}KHocTbio iiepcMeLi;,eHiin no lUTOKy. ripocxpaHCXBO 
Kiexfly 3XMM11 MaHxexaMH 3anoLri>uicxc5i cMa30^HblM axrrajioM 5. Cu6paiQn>ic Ha luxoKe MaiURCXW 
npoflBviraiox BHyxpb Tpy6w, 3aTeM c xopua xpy6bi 11 o/icEiaioT m Kp<;n«T (x^HODaioiri 7 h 8 m aarnyrnxy 9 co 
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niTyq,epoM 10 pas-bCMHofl RphmiKH 6. Hocjie MOHTSusa ycTpoftCTsa Ha Tpy6e 11 qepea niryuep 10 noflaercH 
;{aancHHC txapyxsx. nofl ochctdiicm Koroporo iipoHcxopMT npo;^BiizeuMe BHyrpn Tpy6bi MaHxer 1 u 2 co 
niTOKOM 4 H cwasKOii 5 Me«Ay hhiwbi. Ilpw 3tom natjop HenoflsmsHbix waHaer 1 CHUMacT c BHyrpeHHcil 
noDepxiiocTH npo;;aiiuio-rxvJipHpo8aiuioM xpy6bi U crapyio cMasKy. OKajiimy, a no^isiTiCHan uawwera 2 no;; 
;;eftcTBHeM ^launcHZM u):iAy'' CKCuiboiiT no urroRy. CMasKa 5 BbiflsuirHiBacTCH d oaoop Mcxpy MaiuKCToft m 
rtpwJinneM Eniyrpeimeii noDepxnocTH Tpy6bi 11 h HaHociircs Ha 3Ty noBepxJiocTb. 

ripH Bbixo;^e M3 Tpy6bi 11 na6opa MaiuBe-r 1 h 2 iipomeoHHTOJ ontraoMeHHe noflaim ixapyxa. Mepes nrrynep 10 
H /;aaoiiTasK pasTbCMHOii Kpuimui 6. 

Tax KaK MaiDKeTbt 1 h 2 hmciot ^pMy iipo<j)iinfl HapymHOH KOHxaKTHoli noDcpxnocTH, Hj^enriraiyio ^pMe 
BHyrpeHReA noBepxHocrn nponojihHO-ro^pnpoBaHHoM rpyCbt 11, to BHyrpcHHWH nosepxHOCTb Tpy6br 
paBHOMepHo oHMmaercH HenoflBwaHbiMH MaHmeraMM 1. to ecxb nepefl HaHCceHMCM CMassii uodoh CTapan 
CMasKa ynarmeTCH, a b sasop YAcmjiy MaioKCTofl 2 h BHyTpcHHeii noBepxHocThio Tpy6bi 11 Bbg:;aBnMBaeTcn 
CMasKa. KOTopaH pasHOMepHO HaiiocMTCM no BnyrpcHneii not3epxHoc-rn no Bceii flnnne TpySw. B Kas;;oM 
TimopasMepe o6caAHbuc Tpy6 orflenbuoil Tonmnnbi iipnMeHneTCJi anacTbipb, ^yiMHa nepKUCTpa 

HapyxHofl noBepxHocTH KOToporo necKonhKO Sojibuie jirnsHM BHyTpcucHcft noDepxHOCTW o6ca;^>ioft Tpy6bi b 
mirepBane peMowra. A tok kbk /v^oia nepHMexpa nnft KasKfloft TomnHHW ctchkh oeofi, to h BnyrpcHHiiit 
npo^iHnb ruiacTbipw Kam;;oft ToranpHbi ctchkh o6caHHofl Tpy6w paajnrien m cooTBeTCTBCHHO 

ueo6xo;;HMO cBoe ycrpoiicTBo. 

SaBKCHMOCTb paawepoB Majmerbi ot TunopasMepoB ro4>pHpoBaHHWx Tpy6 cDe;;eHa b Tafinnqy. 

npe;ViaraeMoe ycrpciicTBO v40JKeT 6biTfa Mcnanb3OBaH0 npH HsroToaneHiui luiacTMpeii, npimeHJieMbix pjiti 
aoccraHOBJioniH repMenwHOCTH o6caflHbix KonoHH OMaMcrpoM 140, 146, 168 mm ii ppymx paoMepoB. 

CneflycT WMCTb BBupy. uto b samcmAocrvi or Tnep^otiTH peoHHW ^piawerp noflcnimHoii MaHxcTbi AtwiKCH 
SblTb paBBbiM AHaMCTpy HenoE»«KHbix MaHxer (npH Macno6eH30CT0intoft pesioie cpe^aeii TBepAOCTw) mm 
MeHbine hx nuaMerpa (npH Macno6eH30CToaKofl pesHHe noBbtuieHHOM TBepflocTii). FIocneflHee ycnoBHe yvrcHO 
Bflsyx nocntpf osx rpa^ax Ta6/nmbi. 

HcnojibsosaHHe MSoGpereHUJi ncatxamx noBbicuTb KauecxBO HaHeceHMH CMasRH na BHyrpeHMOio 
noeepxHocTb npoflOJibHo-ro(>pnpoBaHHbK Tpy6 h oiiaioiTenbuo coKpaTHTb TexHonopimecKyio onepamno no 

noRTOTOBKe rpyfibi k HcnnnbaoBaHino n cKBajsKHe. 

TaKaH MaHxera woxer 6biTb npHMCHCHa xaKxe npH o6pa6oTKe npo;^anbHO-ro4ipHpoBaHHbtx Tpy6, b 
paamraHbtx ycTpoftcreax, r^e ohh iicnojibayioTCH. 
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Claims |<I>opviyna H3o6pcTCHiui|: 



yCTPOi^CTBO fln« HAHECEHMH CMAOKM ha BHYTPEHHroiO nOBEPXHOCTb 
nPOqonbHO-roOPMPOBAHHOf^ TPyBW, coAep»auicc MexaHMMCCKMii rrpwBOfl, uitok c na6opoM 
ajiacnmHbix KOHTaKTrrpyronmx no nepuMerpy c nHyrpeHHeii noBepxnocpiJO Tpy6bi viaHTKer, 
pacnonoHseHHbDi hiexfjy MaiuKeraMn cMaao^HbiH cocrae m 3anopiibiM ysen. oT/mwaioineecn tcm, hto 
MamKCTbi HMeiOT npfiirrmnyjo ceMeinno npooanbito-ro<J)pHpoBaHHOH Tpy6i>i npo<J)iMiHpoBaniiyK> no ee 
BnaflHHaw h BbicxynaM noBepxHOcrb. npH 3Tom ManMerbi Ha Bbicrynax cna6jKeHbi pefipaMM jkcctkocth, a 
jsecTKOCTb MaHxer Ha 3Thx yvacTKax panHa hjih 6ojibme »ecTK0CTH uanxerr Ha yuacTKax hx enaflWH. 
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Drawing(s) [MepreacH]: 
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RU 2016345 CI 



(54) DEVICE FOR LUBRICATING INNER SURFACE OF LONGITUDINALLY 
CORRUGATED PIPE 

(57) Abstract: 

Substance of invention: A rod is fitted with a set of elastic cups which are brought in 
contact with the inner surface of a pipe over the entire pipe perimeter. Lubricant is filled 
into the space between the cups. The cups are profiled identically to the inner surface of 
the longitudinally corrugated pipe so that they have ridges and grooves identical to those 
on the pipe surface. The cup stiffness at the ridges is equal to, or greater than, that at the 
grooves. 2 dwgs 
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Description: 

The present invention relates to constniction and — more specifically — to the protection 
of pipe metal from aggressive media; in particular, it relates to devices for applying 
coatings to the inner surfaces of longitudinally corrugated pipes used in oil and gas 
industry for repairing casing strings. 

An apparatus is known, using which cylindrical pipes are corrugated and then normalized 
with high-frequency currents (HFC), and, while prior to being corrugated cylindrical 
pipes are lubricated by known methods such as the self-feed of lubricant, pneumatic 
spraying or application of lubricant through the use of cover plugs, after the corrugation 
process the pipes are lubricated using hemp which is soaked in lubricant and then pulled 
through the pipes by means of a rope. 

Also, the lubricant burnt during the corrugation process and the metal scale formed 
during the HFC treatment need to be removed from the inner surface of the corrugated 
pipe before it is re-lubricated. 

An apparatus is also known, which serves for applying liquid coating materials to the 
inner surfaces of pipes with the use of power-driven movable elastic plugs. The apparatus 
has two elastic plugs, one of which is movable. A definite quantity of coating material is 
poured into the space between the plugs, and the plugs are moved along the piping by 
compressed air supplied at an excessive pressure of 0.2 to 0.3 MPa. The plugs create the 
necessary contact tightness, and their outside diameter is selected according to the 
compressed air pressure and the coating material viscosity and also so as to ensure that a 
thin liquid layer of coating material is apphed to the inner surface of the piping. 

However, such plugs, or cups, cannot be used in a corrugated pipe since there is no 
contact between the cups and the pipe over the entire pipe perimeter. The cups will 
contact the longitudinally corrugated pipe only at the grooves between corrugations, and 
burnt metal and the previously applied lubricant will accumulate on the corrugation 
ridges due to the lack of contact with the cups. Lubricant re-applied after the HFC 
treatment will also accumulate on the surfaces that do not come in contact with the cups. 

The object of the present invention is to increase the lubrication quality in the course of 
cleaning the inner surface of the longitudinally corrugated pipe by ensuring an adequate 
contact between the cups and the inner surface of the pipe over the entire pipe perimeter. 

This object is achieved by designing cups whose surface is profiled to produce ridges and 
grooves identical to those on the surface of the pipe under treatment. The cup ridges are 
provided with stiffening ribs; the cup stiffness at the ridges is equal to, or greater than, 
that at the grooves. 
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The profile of the contact surfaces of the movable and fixed cups is identical to the inner 
profile of the pipe under treatment over the entire pipe perimeter. Since the pipe has a 
complex profile consisting of alternating ridges and grooves the stiffening ribs provided 
on the cup ridges prevent the cups from becoming unstable while they are moved along 
the pipe; due to the provision of such ribs the cups are uniformly pressed against the pipe 
and a uniform layer of lubricant is applied to the pipe surface. 

The cup stiffness at its ridges differs from that at its grooves since the friction between 
the pipe and the ridges is greater than that between the pipe and the groove surfaces, If 
the cup stiffness were the same, the cup ridges would be more strained, which would 
result in the rubber flow-in and in a more rapid wear of the cups. The stiffening ribs on 
the cup ridges strengthen the ridges, the degree of stiffness depending on the mbber 
grade, its elasticity, the cup thickness and the dimensions of the longitudinally corrugated 
pipe. 

Fig. 1 is a general view of the device. Fig. 2 presents a cross-sectional vies of a cup 
which has a profiled contact surface and is placed in a longitudinally corrugated pipe, 
section A-A in Fig. 1 . 

The device comprises a set of fixed cups 1 and movable cup 2 provided with stiffening 
ribs 3 and mounted together with the fixed cups on rod 4, lubricant 5 filling the space 
between the cups 1 and 2, and cover 6 consisting of bases 7 and 8 and stopper 9 with 
union 10 which is fastened to the end of longitudinally comigated pipe 1 1 having giooves 
12 and ridges 13. 

The device functions as follows. 

The fixed cups 1 are rigidly mounted on the rod 4 and inserted into longitudinally 
corrugated pipe 1 1 through one of the pipe ends, and the cup 2 is fitted on the rod 4 so 
that it is movable thereon. The space between these cups is filled with lubricant 5. The 
cups assembled onto the rod are moved into the pipe, and then the bases 7 and 8 of the 
split cover 6 and its stopper 9 with the union 10 are mounted and fixed at the end of the 
pipe 11. After the device is mounted on the pipe 1 1, compressed air is supplied via the 
union 1 0 with the result that the cups 1 and 2 move inside the pipe together with the rod 4 
and the lubricant 5 contained in the space between the cups. As this lakes place the set of 
fixed cups 1 removes the old lubricant and the scale from the inner surface of the 
longitudinally corrugated pipe 1 1 , and compressed air causes the movable cup 2 to slide 
along the rod. The lubricant 5 is squeezed out into the space between the cup and the 
inner surface of the pipe and applied to this surface. 

When the set of cups 1 and 2 moves out of the pipe 1 1, the compressed air feed through 
the union 10 is shut off and the split cover 6 is disassembled. 

Since the external contact surfaces of the cups 1 and 2 are profiled identically to the inner 
surface of the longitudinally corrugated pipe 1 1, the inner surface of the pipe is uniformly 
cleaned by the fixed cups, i. e., before fresh lubricant is applied the old lubricant is 
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removed and then fresh lubricant is squeezed out into the space between the cup 2 and the 
inner surface of the pipe 1 1 and uniformly applied to the inner surface of the pipe 
throughout its entire length. With each size of casings use is made of a patch whose outer 
surface perimeter is somewhat longer than the inner surface of the casing over the repair 
interval. And since for each wall thickness the length of the perimeter is different the 
inner profile of the patch differs with each casing wall thickness, requiring the use of a 
separate device. 

The dependence of the cup dimensions on those of corrugated pipes is tabulated below. 

The proposed device can be used in making patches which are utilized for the purpose of 
restoring the tightness of casing strings 140, 146 and 168 mm in diameter, as well as 
casing strings having other diameters. 

It should be borne in mind that depending on the rubber hardness, the movable cup 
diameter must be equal to that of the fixed cups (in the case of oil- and gasoline-resistant 
rubber of medium hardness) or must be smaller than the fixed cup diameter (in the case 
of oil- and gasoline-resistant rubber of high hardness). This requirement is taken into 
account in the last two columns of the table. 

The use of the invention would make it possible to increase the quality of lubricating the 
inner surface of longitudinally corrugated pipes and would considerably reduce the time 
and effort spent in preparing such pipes for use in wells. 

Such a cup can also be utilized for processing longitudinally corrugated pipes in various 
devices when these pipes are used. 
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Claims: 



A DEVICE FOR LUBRICATING THE INNER SURFACE OF A LONGITUDINALLY 
CORRUGATED PIPE, which consists of a power drive; a rod carrying a set of elastic 
cups contacting the inner surface of the pipe over the pipe perimeter; lubricant contained 
between the cups; and a cover assembly and wherein the cups are profiled identically to 
the inner surface of the longitudinally corrugated pipe so that they have ridges and 
grooves identical to those on the pipe surface, the cup ridges are provided with 
strengthening ribs, and the stiffness of the cups at the ridges is equal to, or greater than, 
that at the grooves. 
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Drawings 



Fig. 1 
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Fig. 2 
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Diameter 
of casing, 
mm 


Dimensions of longitudinally 
corrugated pipe, mm 


Outside diameter of cup, mm 


fixed cup 


movable cup 




outside 
diam. 

between 
ridges 


inside 
diam. 
between 
grooves 


wall 
thickness 


between 
ridges 


between 
grooves 


between 
ridges 


between 
grooves 


140 


108 


62.9 


3 


112 


75 


110 


70 


146 


114 


69.1 


3 


118 


80 


116 


75 


168 


134 


82.0 


3 


138 


95 


136 


90 


178 


138 


84,6 


3 


142 


100 


140 


90 
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